Osteoporosis is an underlying etiological factor in most hip fractures in elderly people [1, 2] . Sex distinction in hip fracture risk has been attributed largely to a lower peak adult bone mass in females and women's accelerated bone loss following the menopause [3] . However sex-specificities in bone morphology and mechanical competence may also contribute to rate differences in two main types of hip fracture [4, 5] . Geometric measures of the proximal femur and pelvis structure have been associated with hip fracture risk in adults [6] [7] [8] . These observations suggest the anatomy of the proximal femur and the pelvis are potential determinants of the type of hip fracture.
As clear sex differences in hip kinematics and muscle activity during walking and running have been observed [9, 10] , and as physical activity (PA) is one of the determinants of the loads exerted on the proximal femur, it is reasonable to formulate the hypothesis that the geometry of the pelvis and the hip may be associated to sexspecific mineralization patterns of the proximal femur.
The aims of our study were: a) to analyse the effects of PA and pelvis -proximal femur geometry on bone mass distribution at the proximal femur; and b) to investigate whether sex distinctive geometric variables influence sexspecific bone mass distribution patterns.
We hypothesized that higher responsiveness might be an artefact of sex-related biomechanical differences that influence loading at different regions of the proximal femur. Subjects. 10 to 12 yrs children recruited from schools; all participants were healthy Caucasian students not taking any medication known to influence bone metabolism; all the participants evaluated twice at baseline and at the end of one-year follow-up.
Proximal femur analysis. BMDs of the left proximal femur evaluated using DXA (QDR Explorer, Hologic, Waltham, MA, USA); three BMD ratios were calculated as indicators of bone mass distribution of the proximal femur.
Inter-acetabular distance and abductor lever arm. Images of whole body and left hip obtained for all children using DXA to determine the inter-acetabular distance and abductor lever arm, respectively, using the CorelDRAW X6 software (Coral Corporation, Ottawa, Ontario, Canada); linear geometric measures of the pelvis included: the lower inter-acetabular distance (LIAD) (CD in Fig.1) ; the upper inter-acetabular distance (UIAD) (AB in Fig.1) , and the inter-acetabular distance (IAD)(EF in Fig.1) ; the path of the abductor muscles represented by drawing a tangential line to the lateral margin of the greater trochanter which was parallel to the line between the highest point of great trochanter (point B in Fig.2 ) and the inferior limit of this subregion (point C in Fig.2) ; the abductor lever arm is represented by the perpendicular distance between that tangent of the greater trochanter and the center of rotation of the femoral head.
